Eight subjects counted the rarer of two clicks under two levels of difficulty of discrimination. Event-related potentials showed a significant lengthening of N250 and P300 latency when the discrimination was more difficult. These findings confirm those of Ritter et al. !1979} despite the following procedural differences: {1} Stimuli differed in intensity rather than pitch, 12} the task involved silent counting rather than reaction time, and 13} statistical analyses were computed across subjects rather than within subjects. We conclude that the N250 latency shift reflects an increase in decision time as a consequence of greater difficulty. The current findings also support the Ritter et al. I1979} conclusion that the P300 latency increase is secondary to the N250 increase. Although P300 amplitude decreased with increased task difficulty, as predicted by the equivocation formulation of Ruchkin and Sutton 11979}, this trend failed to reach the required .01 level of statistical significance.
Ritter, Simson, Vaughan, and Friedman (1979) suggested that at least one of the cognitive roles formerly assumed to be mediated by the P300 component of the human event-related potential, namely, its relationship to difficulty of sensory discrimination, is more probably mediated by the N250 component (N2 in Ritter et al.) . They found intrasubject correlations between the latency of N250 and reaction time for both easy and difficult discrimination conditions. For three out of four subjects, mean N250 latency was longer for the difficult discrimination. They concluded that N250 is involved in the "decision process related to sensory discrimination" (Ritter et al., 1979 , p. 1,360).
The present study, which was undertaken without knowledge of the Ritter et al. (1979) findings, obtained results that support their conclusions. Our sensory task involved the intensity dimension rather than the pitch dimension used by Ritter et al. Futhermore, we used silent counting rather than reaction time. Positive findings would therefore strengthen the generality of the formulation. In addition, eight subjects were run, so that statistical analysis could be performed across subjects rather than within subjects.
The current study provided a partial replication of the Johnson and Donchin (1978) finding that P300 amplitude was not altered in the counting task as a function of intensity differences between stimuli. Their negative finding is inconsistent with other f'mdings that show P300
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becomes smaller as the "immediacy and ease with which a decision can be made" decreases. This is the equivocation concept developed by Ruchkin and Sutton (1979, p. 177).
METHOD
Eight students served as subjects (two females, six males). The median age was 23 years (range: 17-27). Subjects were paid an hourly rate plus a bonus for accuracy of count.
A Beckman miniature biopotential skin electrode was fixed at vertex and referred to linked ears. A neck electrode served as ground. The EEG was amplified at a gain of 10,000 by a Princeton Applied Research amplifier (TM 113). Bandpass was from .03 to 30 Hz. The recording epoch was from 100msec prior to the click to 1,180 msec after the click. A Fabri-Tek 1052 signal averager was used on-line with a sampling rate of 200 Hz. Sixty-four sweeps were used for each average, which was plotted on a Hewlett-Packard plotter (7030 AM).
Subjects sat in a sound-treated room. Clicks of .2 msec duration were presented through an overhead loudspeaker. Subjects silently counted the less frequent of two clicks (p = .33) and reported the total after each block of trials. Order of clicks was random, except for the restriction that no more than three rare clicks occurred in sequence. Interstimulus intervals were fixed at 1,600 msec. Each block consisted ef 80 clicks, with 5 nontarget clicks occurring at the beginning to provide the reference intensity. In haft of the blocks, the difference between targets and nontargets was 10 dB (easy discrimination); in the other half, the difference was 5 dB (difficult discrimination).
Event-related potentials evoked by target clicks were averaged during both easy and difficult tasks. Because we were unable to obtain average event-related potentials to target and nontarget clicks from the same blocks, the same clicks were presented as targets and nontargets in different blocks.( For example, when the soft click was the target, subjects counted soft rare clicks while target potentials were recorded and counted loud rare clicks while nontarget potentials were recorded.) For four subjects, the softer clicks served as target; for the other four subjects, the louder clicks so served. Each subject repeated the task at a second level of click intensities in order to establish that task difficulty effects were not limited to a given intensity level. Table 1 shows the eight combinations of click paixs used. They were specified in terms of the median sensation level Copyright 1980 Psychonomic Society, Inc. 365 0090-5054/80/15/0365-04500.65/0 
Note-T = target, NT = nontarget.
obtained by f'mding thresholds for three subjects (54, 57, and 58 dB below an arbitrary constant level). Subjects were told to keep their eyes closed 1 during the counting task. Accuracy of count was stressed. Subjects earned an additional 25 cents for a correct count of targets in each block of 80 trials.
Two scorers (J.T. and F.R.) who were blind with respect to experimental conditions made independent measurements of amplitude and latency. Instances of disagreement were resolved by a third, independent rater (S.S.). Components were taken as the largest peaks in the latency ranges 40-100 msec (P60), 60-135 msec (N100), 105-225 msec (P200), 140-300 msec (N250), and 250-550 msec (P300). The average voltage during the 50-msec epoch prior to the eliciting stimulus served as the baseline.
Components for nontarget clicks were not included in the data analysis because alpha often contaminated late components. Alpha contamination was less of a problem for target stimuli, presumably due to alpha blocking associated with counted rare events.
RESULTS
Average event-related potentials for one subject are shown in Figure 1 for target clicks plotted separately for easy and difficult conditions, as well as for high and low intensity levels. Notice that the latency of N250 is longer during the difficult, as opposed to the easy, discrimination task.
All latency and ampfitude data associated with target clicks were evaluated for each component separately using a two-way analysis of variance (BMDP 2V). Factors were task difficulty (5-vs. 10-dB difference between target and nontarget) and stimulus intensity of click pairs (high vs. low), with repeated measures for both factors. The effect of instructions (count loud vs. count soft target) was balanced experimentally but was not evaluated because there were only four subjects in each of the two conditions. Due to the large number of statistical tests, the .01 confidence level was adopted. Only N250 and P300 findings met this criterion. Table 2 shows latencies (left panel) and amplitudes (right panel) of individual subjects for N250 and P300 components evoked by target clicks during easy and difficult discrimination tasks for both intensity levels of target stimuli. P200 data were included in Table 2 because they help clarify N250 and P300 effects as detailed in the Discussion section. Data of soft targets appear in the top four rows of each intensity condition; data from loud targets appear in the bottom four rows of each intensity condition. The bottom three rows of the table show these data averaged across subjects for each experimental condition.
Latency changed significantly from easy to difficult discrimination tasks for N250 [F(1,7) = 22.87, p = .002] and for P300 [F(1,7) = 13.53, p = .008]. The direction of these latency effects can be seen by inspecting the means shown in the bottom row of Table 2 . As a result of increasing task difficulty, mean latency of N250 increased from 208 to 238 msec, and that of P300 increased from 331 to 350 msec. These group trends were found consistently among individual subjects for both N250 and P300.
None of the comparisions of easy vs. difficult for the amplitude measures reached statistical significance at the .01 level of confidence. For both latency and amplitude measures, neither intensity nor its interaction with the task difficulty reached statistical significance.
DISCUSSION
Increasing the difficulty of an auditory discrimination task that involves counting the rarer of two events results in an increase in N250 latency. This finding is consistent with the formulation of Ritter et al. (1979) that N250 is involved in the "decision process related to sensory discrimination." Using intrasubject difference tests, they found significantly longer 
Note-Minus signs for amplitude measures T = target, S = subject, L : low, H = high. indicate that the component is not in the expected direction in relation to the baseline.
latencies for N250 for the difficult than for the easy discrimination condition in three out of their four subjects. The finding relating N250 to discrimination is further strengthened by the fact that it has now been demonstrated to operate when task difficulty was manipulated along the intensity continuum as well as along the pitch continuum. Equally important is the fact that we obtained latency differences for N250 even in a non-reaction time task. All subjects reported greater difficulty in the counting task with the smaller intensity differences between targets and nontargets. The low-intensity arrangement produced counting performances of 98% for easy and 92% for difficult tasks; the high-intensity arrangement produced a counting performance of 99% for both easy and difficult tasks. Because accuracy differences were small (low intensity) or nonexistent (high intensity), it seems that only a moderate increase in task difficulty was sufficient to cause the above latency shifts of N250 and P300.
Some insight into the longer N250 latency for the more difficult task found both by us and by Ritter et al. (1979) may be obtained by comparing these f'mdings with those of Hammond, Silva, Klein, and Teas (1979) . In their experimental paradigm, the decision of the subjects was delayed by the manipulation of the duration of the stimuli. [This is reminiscent of techniques used in the past by Sutton, Tueting, Zubin, and John (1967) to manipulate the latency of P300.] Hammond et al. found that N250 (and also P300) occurred at a fixed latency following the offset of the stimulus. This was the earliest point in time at which the subjects could make the experimentally required decision. What seems to be shared by these paradigms is the dependence of N250 latency on decision time. In the current study and in Ritter et al., the experimental increase in the difficulty of discrimination apparently increases decision time, which is reflected by an increase in N250 latency. Ritter et al. (1979) and we also obtained a longer P300 latency for the more difficult task (also, see Hammond et al., 1979; Kutas, McCarthy, & Donchin, 1977) . However, Ritter et al. justifiably emphasized the N250 findings, since N250 is the earlier component. N250 was found to occur consistently earlier than the initiation of the motor response, while P300 was often found to occur after the initiation of the motor response.
The present study sheds more light on this issue. The earlier P200 does not shift significantly with increased task difficulty (F = 2.40). The difference in latency between P200 and N250 as a function of task difficulty does reach statistical significance [F(1,7) = 11.03, p = .01], showing larger differences when the task is more difficult; the difference between N250 and P300 is not statistically significant (F = 3.03). This pattern of findings suggests that P200 does not increase in latency, N250 does, and P300 increases in latency as a result of the N250 latency increase. The last inference is supported by the fact that the difference in latencies between easy and difficult for N250 and P300 are of the same order of magnitude (30 msec for N250, 19 msec for P300). The ll-msec difference in the effect of difficulty for N250 and P300 may reflect the different latency variability of the two components. Finally, P300 latency was correlated with N250 latency both for the easy condition (r = .78) and for the difficult condition (r --.72).
The involvement of the N250 region in sensory discrimination processes has also been shown by Tueting (1979) . In her study, subjects made a decision of whether an interval between two clicks was shorter or longer than a standard. The issue of relative ease or difficulty did not arise since, unknown to the subjects, the test interval was always identical to the standard. She found that in the response to the click marking the end of the interval, the N250 region was more negative when intervals were judged longer than the standard than when intervals were judged shorter than the standard.
The decrease of amplitude of P300 with increased diffi.-culty, as predicted by the equivocation formulation of Ruchkin and Sutton (1979) did not reach statistical significance at the .01 confidence level. Thus our findings do not contradict the negative findings of Johnson and Donchin (1978) for the counting task. However, it should be noted that for the low-intensity arrangement all subjects showed smaller P300 amplitudes for the difficult condition. The main effect of task difficulty in the analysis of variance also showed a clear trend [F(1,7) = 8.80, p = .02]. Thus the present f'mdings suggest that the effect of equivocation tends to be variable in the counting task and that some alteration in the experimental design or a new study with a larger number of subjects might result in a statistically significant finding.
An estimate of the contribution of the eyes-closed procedure was obtained by replicating at the low-intensity level for one subject in another laboratory that permitted the editing of artifacts due to eye movements (deflections greater than 40 microV). The counting task was performed during alternate blocks of eyes closed and eyes open (when a small right was fixated). Just as seen in Figure 1 , target data showed a clear increase in N250 latency for the more difficult discrimination. This relationship held whether eyes were open or closed, but effects appeared stronger with eyes open. For nontarget clicks, alpha was found to be more marked in the eyes-closed condition. The proportion of trials rejected for eye artifact (about 1/6) was the same in the eyes-closed and the eyes-open conditions. Equivalent levels of eye artifact during these two conditions suggest that the decrease in eye blinks when eyes were closed rather than open was compensated for by an increase in other kinds of eye movement. Since the report by Waszak and Obrist (1969) of serious artifacts due to eye movements when eyes were closed, this procedure has been avoided despite potential usefulness for working with populations who have difficulty in avoiding blinking (e.g., children and psychiatric patients). Although evoked potentials were smaller with eyes closed than with eyes open, our pilot data indicated the same trend with respect to the effect of task difficulty between the two conditions. Hence, our closed-eyes arrangement provided a weak substitute for a procedure of editing EOG artifacts, but it provided a strong demonstration of the generalizability of the Ritter et al. (1979) latency effect across different procedural conditions.
